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8.  SUMMARY  OF  THE  PRINCIPAL  FINDINGS 

A.  OBJECTIVES 

The  purpose  was  to  develop  quality  control  procedures  for  use  when 
several  quality  characteristics  are  observed  for  each  item.  Special 
emphasis  was  to  be  given  to  developing  diagnostic  procedures  for  assign¬ 
ing  causes  when  product  quality  is  unacceptable. 

B.  THE  PRINCIPAL  RESULTS 

These  findings  have  appeared  in  published  and  unpublished  reports,  or 
in  papers  presented  at  professional  meetings,  or  in  materials  presented 
to  Workshops  and  Short  Courses,  or  they  are  forthcoming  in  a  Ph.D.  Disser¬ 
tation  now  in  preparation. 
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1.  Six  different  versions  of  Hotelling's  T  charts  were  developed  for  use  in 
monitoring  process  means  in  a  variety  of  circumstances.  Diagnostic  pro¬ 
cedures  were  devised  for  use  with  each  type  of  chart. 

2.  Control  charts  for  monitoring  process  dispersion  parameters  were  developed, 
along  with  diagnostic  procedures  for  use  with  these  charts. 

3.  Control  charts  and  diagnostics  were  developed  for  monitoring  both  variances 
in  the  bicharacteristic  case. 

4.  Sequential  acceptance  procedures  were  developed  for  use  when  the  failures 
follow  a  Weibull  distribution. 

5.  Procedures  were  considered  for  monitoring  the  stationarity  of  models  used 
in  forecasting. 

—  2 

6.  Disturbances  in  X,  R,  and  S  charts  were  studied  owing  to  the  use  of  esti¬ 
mates  from  a  base  period.  Stochastic  bounds  were  developed  for  distributions 
of  run  lengths  associated  with  these  charts. 

2  2 

7.  Run  lengths  of  the  R,  S  ,  and  T  charts  were  studied  when  the  monitored  pro¬ 
cesses  are  nonstationary.  Stochastic  bounds  for  the  actual  run  lengths  were 
developed  in  terms  of  run-length  distributions  appropriate  for  stationary 
processes . 
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8.  A  basic  probability  inequality  for  the  joint  distribution  of  T  statistics 
was  developed.  This  result  has  applications  in  assessing  the  performance 
of  T2  charts  under  nonstandard  conditions. 

9.  Multivariate  inequalities  of  Chebychev's  type  were  developed.  An  applica¬ 
tion  yields  a  universal  distribution-free  stochar'  ^  ound  for  the  run  lengths 
of  S2  charts  for  any  underlying  distribution  havjv  ond  moments. 

10.  The  notion  of  an  optimal  control  chart  was  developed  in  terms  of  properties 
of  run  lengths.  The  S2  and  T2  charts  were  shown  to  be  optimal  among  large 
classes  of  procedures  in  the  sense  that  their  run  lengths  are  stochastically 
smallest  when  the  respective  processes  are  not  in  control. 

11.  A  general  model  for  monitoring  a  process  was  formulated  using  several  levels 
of  unacceptability  having  diagnostic  value.  Properties  of  the  Markov  process 
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governing  the  model  were  used  to  find  means  and  variances  of  the  number 
of  interruptions  and  the  numbers  of  adjustments  of  various  types  made 
to  the  process. 

12.  Charts  were  developed  for  monitoring  iae  stationarity  of  the  form  of  an 
input-output  model  for  production,  and  for  monitoring  the  residual  vari¬ 
ance  of  the  process. 
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